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(57)Abst.ract 

PROBLEM TO BE SOLVED: To provide a temperature 
compensation circuit that can excellently compensate a 
temperature characteristics of a power amplifier with a 
nonlineat te t e sstscs. 

SOLUTION; The temperature compensation circuit of 
the invention comprises an operational amplifier 1 to 
honihvertsng input terminal of which a reference voltage 
VDD is applied, a thermistor 2 one terminal of which is 
connected to the inverting input terminal of the 
operational amplifier 1, a thermistor 3 one terminal of 
which is connected to the output terminal of the 
operational amplifier 1, a resistor Rt whose one terminal 
ss connected to the other 2 
and whose other terminal is connected to ground, and' a 
resistor R2 whose one terminal is connected to the 
other terminal of the thermistor 3 and whose other 
terminal is connected to the inverting input terminal of 
the operational j . " 
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* NOTICES * 

JPO and iNPIT are not responsible for any 
i - - j ,?e o- ;r ? Irani sat r 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
Sin the drawings, any words are not translated. 



CLAIMS 



[Claim 1 ] While connecting with the inversed input terminal of the operations! amplifier with 

,« h ^ „ - > non nversed input J ^ \ L < 

inv»rs*d input toaninal and the invetsed input tetrninal. and this operational amplify VVi . 
■ )„ • ; connected to the earth terminal, and the 2nd circuit connected between 

the Inversed input terminal of this operational amplifier, and the output terminal The 
temperature-compensation cir cuit which said 1st circuit and 2nd circuit are a circuit which 
includes a thermistor and resistance at least, and is characterized by outputting the electrical 
potential difference which appears in the output terminal of an operational amplifier as output 
voltage, 

[Claim 2] The temperature-compensation circuit according to claim 1 where said 1st circuit and 
said 2nd circuit are characterized by connecting said thermistor and said resistance to a sena!, 
respectively. 

[Claim 3] The temperature-compensation circuit according to claim 2 where said 1st circuit and 
said 2nd circuit are characterized by having the resistance connected to the thermistor 
connected to the serial, and said resistance and juxtaposition, respectively. [ said ] 
[Claim 4] The temperature-compensation circuit according to claim 1 where said 1st circuit and 
said 2nd circuit are characterized by connecting said thermistor and said resistance to 
juxtaposition, respectively. 

[Claim 5] The temperature-compensation circuit according to claim 4 where said 1st circuit and 
said 2nd circuit are characterized by having the resistance connected to said thermistor 
connected to juxtaposition, and said resistance and serial, respectively. 
[Claim 6] The communication terminal with which output voltage which has a temperature- 
omoom t i r u t <. . di & *c r -> a 1 * ~ m^ u urn , "an out, dent - mna ot >o d 
„ , v - v ■» i t; -compensation circuit In the communication terminal 

which has the power amplifier which amplifies the power of a sending signal is characterized by 
giving said power amplifier as bias voltage. 

[Claim 7] The communication terminal according to claim 6 with which output voltage outputted 
from the output terminal of said operational amplifier of said temperature compensation circuit ss 
c tara< i ed by being given as bias voltage to the control electrode of said transistor while the 
amplifier prepared in said operational amplifier is a transistor. 



[Translation done.] 
* NOTICES * 

JPO and IMP IT are not responsible for any 
damages caused by the use of this translation. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3in the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to the communication terminal possessing the 
temperature-compensation circuit and this to the power amplifier which has the temperature 
characteristic of ncnimearrfcy especially about the communication terminal possessing the 
temperature-compensation circuit and this which compensate the temperature characteristic of 
power amplifier. 
[0002] 

[Description of the Prior Art] Conventionally, a bipolar transistor etc. is used as an amplifier of 
the power amplifier for amplifying a signal etc. Thus, ON state voltage VSE between the base- 
emitter tails, and the bipolar transistor used as an amplifier has the temperature characteristic 
that collector current increases, when an ambient temperature increases. In order to 
compensate such the temperature characteristic, change by temperature is erased inside by 
giving the same temperature characteristic as ON state voltage VSE between the base-emitters 
of the bipolar transistor which is the amplifier of power amplifier to power amplifier In the bias 
circuit which gives bias voltage, and there Is a method of attaining stabilization of bias, 
"O^w " m ration of bias is attained in this way, and the temperature 

compensation circuit which performs the temperature compensation of the bipolar transistor 
which is an amplifier is shown with the bipolar transistor TV which becomes with an amplifier. In 
rfV.ewjng.B . while a. collector is connected with the base of the bipolar transistor Ta for 
temperature compensations, the other end of the resistance Rb by which bias voltage VOC1 was 
impressed to the end is connected to the base of Transistor Tr at which bias voltage VCC2 was 

1 \ d o the -^ieaio v \ i - > < o o 

resistance Ra by which the end was grounded is connected to the emitter of Transistor Ta. 
[0004] Thus, In the power amplifier with which Resistance Ra and Rb and Transistor Ta used as 
a temperature compensation circuit were prepared, while the connection node to which 
Resistance Rb, the base of Transistor Tr, the collector of Transistor Ta, and the base were 
connected is used as an input terminal IN, let the collector of Transistor Tr be an output 
terminal OUT. Thus, when constituted, temperature compensation can be performed as 
Transistor Ta has the same temperature characteristic as Transistor Tr. 

> t p < e f - - s gi " ate voltage V8E betwee 

of the transistor Ta for temperature compensations will fall, and the bias voltage to the base of 
Transistor TV will tali. Therefore, since the bias voltage impressed to the base of Transistor Tr 
falls, the effect of ON state voltage V8E between the base-emitters of the transistor Tr which 
ails n connectio 1 ^ ^ uctuatlon of the bias 

conditions by the temperature change can be lost with Transistor Ta, and fluctuation by the 
tempt s , the output ; i act* a of , fie eas be controlled. 

anothe snt a exa pie of the ernpe mo i - mpensatiot rcuit \ ic 
performs temperature compensation of the bias voltage given to power amplifier Is shown in 

1 T eter-pmatu-e - smoe c roust o ! > ^ g; ss the therm c 101 
connected between the operations Tspiifie with r ce voltage VDO 

Impressed to the non-inversed input terminal, the resistance Rx by which the other end was 
grounded while the end was connected to the Inversed Input terminal of an operational amplifier 
100, and the connection node of the end of Resistance Rx, and the inversed input terminal of an 
operational amplifier 100 and the output terminal of an operational amplifier. The electrical 
potential difference outputted from the output terminal of the operational amplifier 100 of this 
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temperature compensation circuit js given to power amplifier 102 as bias voltage, 
)007] There are a NIC (Negative Temperature Coefficient) thermistor in which resistance will 
carry out monotone reduction if temperature increases, and a PTC (Positive Temperature 
Coefficient) thermistor resistance will carry out [ a thermistor j the increment in monotone if 
temperature increases as thermistor. Usually, an NIC thermistor shall be used and it shall be an 
NIC thermistor also about the thermistor 1G1 m the temperature-compensation circuit of 
drgv/;ng 9 . 

[0008] When the resistance of rx and a thermistor 101 is now set to ry for the resistance of 
Resistance Rx, the output voltage Vo outputted from a temperature-compensation circuit is 
expressed with the following (1) type. 
Vo~(Hry/rx) xVDD — (1) 

■breo 0 3 es it< t ce rv ' in e c o it mo vote ie redact or r:ie thermistor ^01 which 
Is an NTC thermistor like the following (2) types with the rise of temperature T. In addition, at 
the time of temperature TO, resistance ry shall be set to rO, and let B be 8 constant. 
ry=r0xexp [8x (I/T-1/T0)] — (2) 

[0010] (!) and (2) types show that the output voltage Vo of the temperature-compensation 
circuit outputted from an operational amplifier 100 decreases in monotone with the rise of 

temperature. [ upper ] Thus, a temperature-compensation circus ca^ be c > • t . > * :he 

temperature characteristic of a thermistor. Therefore, the property fluctuation by the 
temperature of power amplifier can be compensated by making output voltage into the bias 
voltage of power amplifier from such a temperature compensation circuit. 
[001 1] 

[Probiam(s) to be Solved by the Invention] However, even if it forms Transistor Ta like drawing B 
in the temperature compensations of Transistor Tr which operate as an amplifier, property 
fluctuation of power amplifier may be unable to be completely compensated by the property 
variation between the base-emitters of Transistors Tr and Ta etc. Moreover, even if it uses the 
temperature compensation circuit of circuitry ik ( swing 9 the das voltage to which an 
electrical potential difference may serve as the minimum and the temperature characteristic of 
the optimal bias voltage for compensating property fluctuation of power amplifier is given from a 
temperature compensat on c.rcui \ he drm t a 05 i - » < l " u^r , , 1 > er it n 

monotone but near a room temperature may not be suitable. As an example of such power 
amplifier, the transmitted power amplifier in a communication terminal is mentioned. 
[0012] it sets to the communication terminal used as pocket mold telephone, and the consumed 
electric current in the transmitted power amplifier in duration of a call needs to reduce the 
consumed electric current In this transmitted power amplifier, In order to account for a 
remarkable rate also in all the consumed electric currents of a communication terminal and to 
hold the duration of a call and the standby time in a communication terminal for a long time. It is 
constituted by two or more steps of amplifiers, and as for the latter part, signal power becomes 
large and the consumed electric current also more nearly usually becomes large at such 
transmitted power amplifier. 

[0013] In the transmitted power amplifier which follows, tor example, is constituted by two steps 
of amplifiers, since the 2nd step of amplifier of the consumed electric current is larger, A3 class 
or actuation near Class 8 Is carried out for the 2nd step of amplifier, and the improvement in 
e , Tied at. However, since the linearity of tra ted po ates 
when operating a Class [ B ] amplifier generally, bias compensation of the transmitted power 
amplification is carried out so that efficient actuation may be performed in the linearity tolerance 
called for. 

[0014] Since it Is the temperature compensation when the amplifier in transmitted power 
amplifli mu J ansisto a bias circuit configuration ike dra g.8 s is ally usee it 
becomes low temperature when the transistor Tr used as an amplifier is carrying out actuation 
near Class B In the room temperature, ON state voltage VBE between the base-emitter wlH 
become high. And if component variation is in Transistors Tr and Ta, Transistor Tr will be in the 

- atin state a ha B [ forth e ] actuation, deteriorates the i earity of a magnification 
property, and has a problem o <*t •> ««■ * ' * » cat -~ c bm v-iv:*- * 3 - " 1 
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in a communication terminal- Therefore, it is necessary to make high bias voltage VCCt to the 

«. si r order for the gain of the transistor Tr itself to fa!!, and to compensate -his 
gain fali, it is necessary when becoming an elevated temperature, to enlarge an idle current 
Ti efe 3 s necessary tc -nake i d ajj-3 VCO 1 to the base of "'aos.stc* Ti be the 

same as that cf the time of low temperature also at this time. 

[0018] As mentioned above, while preventing linearity degradation at the low temperature of 
transmitted power amplifier, and gain degradation in an elevated temperature, in order to raise 
the effectiveness near a room temperature, while making high bias voltage VCCt in low 
temperature and an elevated temperature, it is desirable to make low bias voltage VGC1 near a 
room temperature. The electrical potential difference made the optimal is expressed with the 

e That is, like d ing_4 <d o*. gh 

the bias voltage VCC 1 which becomes the optimal has the minimal value near a room 
temperature (30 degrees C), it cannot realize the temperature characteristic like the graph of 
drawing 4 in a tenCw*-- ma pe am ^m^t \e 

[0017] This invention aims at offering the temperature-compensation circuit which can 
compensate the temperature characteristic of power amplifier with the temperature 
characteristic of ncnllnearity good In view of such a problem. Moreover, this Invention sets it as 
another purpose to offer the communication terminal equipped with such a temperature- 
compensation circuit, 
[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
temperature -compensation circuit of this invention While connecting with the inversed input 
terminal pf the operational amplifier with which reference voltage was impressed to the norm 
inversed input terminal while having the nonHnversed input terminal and the inversed input 
terminal, and this operational amplifier While having the 1st circuit connected to the earth 
terminal, and the 2nd circuit connected between the inversed input terminal of this operational 
amplifier, and the output terminal Said 1st circuit and 2nd circuit are a circuit which Includes a 
thermistor and resistance at least and are characterized by outputting the electrical potential 

■) $ wl Ich appeals in the output terminal of an operational amplifier as output voltage. 
[0018] In such a temperature-compensation circuit, said 1st circuit and said 2nd circuit do not 
matter as that by which said thermistor and said resistance are connected to the serial, 
respectively iame e ti r nistor by which the end was connected to the inversed input 
terminal of said operational amplifier for said 1st circuit. The resistance to which It consisted of 
resistance by which the other end was grounded while the end was connected to the other end 
of this thermistor, and the end was connected to the inversed input terminal of said operational 
amplifier for said 2nd circuit, While an end is connected to the other end of this resistance, it 
does not matter as that by which the other end is constituted from a thermistor connected to 
the output terminal of said operational amplifier. 

ore, In s ;ch temper; pt <- st - cu - 

circuit do not matter as what has the resistance connected to the thermistor connected to the 
serial, and said resistance and juxtaposition, respectively. [ said .] 

[0021] Moreover, said 1st circuit and said 2nd circuit do not matter as that by which said 

I said resistance onne i i v /. That is, said 1st 

circuit consists of the thermistors and resistance by which the other end was grounded, while an 
end is connected to the inversed input terminal of said operational amplifier, and said 2nd circuit 
does not matter as what consists of the thermistors and resistance by which the other end was 
connected to the output terminal of said operations amplifier, while an end is connected to the 
inversed input terminal of said operational amplifier. 

[00221 Furthermore, In such a temperature-compensation circuit, said 1st circuit and said 2nd 
circuit do not matter as what has the resistance connected to said thermistor connected to 
juxtaposition, and said resistance and serial, respectively. 

[0023] Moreover, the communication terminal of this invention has the temperature- 
compensation circuit of a publication in either which was mentioned above In the communication 
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terminal which has the power amplifier which amplifies the power of a sending signal and output 
voltage outputted from the output terminal of said operational amplifier of said temperature- 
compensatior cireuH s characte zed b> ?e In such a 

r - micst c i r nal v s 8 1 an f j ~ a - .< .'0 

the output voltage outputted from the output terminal of said operational amplifier of said 
temperature compensation circuit Is given as bias voltage to the control electrode of said 
transistor. 
[0024] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below. 
[0025] <Saslc configuration> The basic configuration of this invention Is first explained with 
reference to a 0 a- g >raw s£ ' s the circuit d agram showing the circuitry of a basic 
teni p e ra tu r e ~ c om p e n s ati o n c I rc u it 

[0028] The opt . I with which as for the temperature-compensation circuit of 

drawing 1 , reference voltage VDD Is impressed to a non~inversed Input terminal, The thermistor 
2 by which the end was connected to the inversed input terminal of an operational amplifier 1, 
and the thermistor 3 by which the end was connected to the output terminal of an operational 

>> * 11 has 1 - nst rce R1 by which the other end was grounded while the end was 
connected to the other end of a thermistor 2. and the resistance R2 by which the other end was 
connected to the connection node of the inversed input terminal of an operational amplifier 1, 
and a thermistor 2 while the end was connected to the other end of a thermistor 3. Moreover, 
thermistors 2 and 3 are NTC thermistors in which the resistance carries out monotone reduction 
in connection with a temperature rise, 

[00 27] In the temperature-compensation circuit of such a configuration, the resistance of 
resistance R1 and R2 is set to r1 and r2, respectively, and the resistance of thermistors 2 and 3 
is set to r3- and r4, respectively. At this time, the output voltage Vo of the temperature™ 
compensation circuit outputted from the output terminal of an operational amplifier 1 Is 

' 4 ^3 N ]xV2D — «3! 

i ice r3 and r4 carries out monotone reduction of the thermistors 2 
and 3 which are NTC thermistors like the following (4) types and (5) types with the rise of 
temperature T, respectively. In addition, at the time of temperature TO, resistance r3 and r4 shall 
be set to K3S and r04, and let B3 and 84 be 8 constants. 
r3=r03xexp [B3x (l/T-i/T0)3 — (4) 
r4=r04xexp [B4x (l/Tm/T0)1 (5) 

ef fon vhen (4 s 1 sd 't t we e sub tit *eo o 3) types 1 s c ng (8 
types were materialized and (4) types and (3) type ,4 

e T. t t tioh st cstituted temperature TO can be set to 0 like 

0) types, 

K)4xB4x(rl+r03) =r03xS3x (r2+K34) -- (8) 
(dVo dT)|l TO 0 - (7) 

I n temperatuf j 1 ch pa " - r F R2 

and thermistors 2 and 3 Is set up so that the relation of (6) types may be realized, it turns out 
that (4) types and (3) types for which (5) types were substituted nave extremal value. An 
example which shows the relation between the temperature T in case this extremal value turns 
nto the m at (. , * ps o g »xh of drawing..? - In the 

.fa > ^ t ^ O C " ^3T 1 a, ^3 <=■ i f . - i s . °w v g( 

as a room temperature, 

[0031] Moreover, if relation like the graph of drawing 2 in this way Is materialized between 
temperati a T a a j tc t veita e Vo In a component rcuit ill I a\ ng *v s 2^ 1 • !+r3) 
will I ome the mini num b> ~-T0 output voltage Vo serves ps the m nimum vVr tie chang at 
this time 2 and 3, for example, thermistors, (3) types can be c a ged ke 8 types by rep cir g 
resistance R1 and R2. 
Vo^h-o-n-ef e-2-r4w xVDD — (8} 

[0032] Since * ^ ? * 1 becomes the minimum by T=T0, - •> becomes the 
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maximum by T-TO. Therefore, the output voltage,- V© of the temperature-compensation circuit 
considered as re at xima /alue by T~TQ, Thus, the output 

voltage can have the minimal value or the maximal value at desired temperature easily by 
changing the resistance Rl and R2 which constitutes a temperature-compensation circuit, and a 
setup of each parameter of thermistors 2 and 3, 

333 >ilc jj^c c such a b c r~r figuration 

stait of < t of ** 1st -pc w * 

-ence to a drawing. Drawing. 3 is the circuit diagram showing the circuitry of the 
temperature-compensation circuit of this operation gestait. In addition, in the temperature- 
compensation circuit of drawing 3 , about the same component as the temperature- 

an, -* CO C A ! - i 1 „ 3tt s v 

omitted, 

[D035] hike the temperature-compensation circuit of drawing 1 , the temperature-compensation 
c jj f o f r r" IT) n- th<* •> v-*,* 2 and 3, and resistance Rl and 

R2, and has further the thermistor 2 and resistance Rl which were connected to the serial, the 
resistance R3 connected to juxtaposition, and the thermistor 3 and resistance R2 which were 
connected to the serial, and the resistance R4 connected to juxtaposition. That is, while the end 
of resistance R3 Is grounded, the other end is connected to the connection node of a thermistor 
2 and the snversed input terminal of an operational amplifier 1, Moreover, while the end of 
resistance R4 is connected to the connection node of resistance R2 and the inversed input 
terminal of an operational amplifier 1. the other end is connected to the connection node of a 
them 3 1 1 it te mine ' < 

[0038] Thus, in the temperature-compensation circuit constituted, resistance R3 and R4 is 
formed in order to tune the temperature change of a temperature-compensation circuit finely. 
And in the range of -20-85 degrees 0 which is the operating temperature of power amplifier, 
while controlling the fall of the linearity and gain, the relation of the bias voltage and temperature 
when controlling the bias voltage given to power amplifier the optima; becomes [ the 
effectiveness greatest at each temperature ] like the graph expressed with the thick wire of 
drawing 4 so that may be acquired. Such bias voltage is outputted from the temperature- 
compensation circuit of a configuration like drawing.,3 . 

[0037] Since the bias vo i d e nature characterlst < ith 

the thick wire of this drawing 4 was outputted, the resistance of resistance R1-R4 and the 
various parameters of thermistors 2 and 3 were set up as follows. That is, the resistance of 
resistance Rl, R2, R3, and R4 was set to 1.43'0Qohm, SiOOohm, 28200ohm, and 3200ohm, 
respectively, the 25-degree C resistance of thermistors 2 and 3 was set to IQOkohm and 
4.0kohm, respectively, and -25-85~degree O B constant of thermistors 2 and 3 was set to 4550K 
arid 410QK, respectively, 

[0038] Thus, as bias voltage VCG1 given to the base of Transistor Tr at which the output 
voltage from the temperature-compensation circuit of drawing 3 which set up various 
parameters becomes the 2nd step of amplifier in power amplifier, and at which the bias circuit 
was constituted like drawing 8 , when outputted, the temperature dependence in power amplifier 
was measured. The measurement result of bias ******** YCC'i given to the base of Transistor 

a - 5 graph wit smich it ss expre + I r tg 4 Therefore, it 

turns oid that it is mostly in agreement with the optimum value as which this measurement 
result Is expressed in the graph expresse . - ir ^ 4 

[t 39 Hht s \ tagx a i to the base of power amplifier was controlled using the 
temperature compensation circuit In this operation gestait at this time, in the room temperature, 
the power efficiency of power amplifier whan the signal of SQOmVV of power is outputted for a 
frequency from power amplifier by 1.95GHz became Z9%. Moreover, when it fixes to the optimal 
b;as voltage in an operational temperature range like before so that the linearity of power 
amplifier and the fail of gain may he prevented, the frequency of the power efficiency of power 
amplifier when being outputted from power amplifier is { the signal of SOOroVY of power 1 36% in 
1.95GHz. Therefore, it was checked by using a temperature-compensation circuit like this 
operation gestait that tf e power > * r " e m ;o n U n . eratf re improves a_,o d 3°« 



JP-A-2003- 17947 



8/13 



[0040] The 2nd operation gestait of ^operation gestait of '** 2nd> this invention is explained with 
reference to a dra /ving DtawJrg 5 is the circuit diagram showing the circuitry of the 
temperature-compensation circuit of this operation gestait. In addition, in the temperature™ 
compensation circuit of drawing 5 , about the same component as the temperature- 
compensation c cu t of draw ig_1 , ;he same s g etailed e planation is 

[0041] « the terns; rature-compe ^m-ct.utf/r/^ mgj_ , the temperature-compensation 

re I ' ;nal r k r srmistors 2 and 3, and re R ; 

R2 ,t f esistance R5 ected t< ?e to - s son a< a the 

res stance R ected to a rmist 3 a juxtaposition. That w t 1 « o a 

R5 is connected to the connection node of resistance R1 and a thermistor 2, the other end is 
connected to the connection node of a thermistor 2 and the inverted input terminal of an 
operational amplifier 1. Moreover, while the end of resistance RS is connected to the connection 
node of resistance R2 and a thermistor 3, the other end is connected to the connection node of 
a thermistor 3 and the output terminal of an operational amplifier 1. 
[0042] Thus, in the temperature-compensation circuit constituted, resistance R5 and R8 is 
formed in order to tune the temperature change of a temperature-compensation circuit finely. 
And the resistance of resistance R1, R2, R5, and R6 and the various parameters of thermistors 2 
and 3 are set up so that the output voltage from a temperature-compensation circuit may 
become the temperature characteristic like a graph expressed with me v\ - w . A " 

like the 1st operation gestait In the range of -20-85 degrees C which Is the operating 
temperature of power amplifier. 

[0043] Since the temperature-compensation circuit constituted like drawing 5 can output the 
output voltage which has the almost same temperature characteristic as the temperature- 

orp-m r 1 used as a basic configuration, when it Inputs into 

power amplifier by making such output voltage into bias voltage, the same effectiveness as the 
1st operation gestait Is acquired, and it can raise the power efficiency of power amplifier. 
[0044] The 3rd operation gestait of operation gestait of** 3rd> this invention is explained with 
reference to a drawing. The circuitry of the temperature-compensation circuit of this operation 
gestait presupposes that it is the same as that of clrm. • • • - "g 1 i/*ofl as ? r =ssic 
configuration. Therefore, in this operation gestait, detailed explanation is omitted about the 
circuitry as what refers to the thing of a basic configuration. 

[0045] The resistance of resistance R1 and R2 and the various parameters of thermistors 2 and 
3 are set up so that the temperature-compensation circuit constituted by carrying out like 
drawing 1 may become the temperature characteristic [ like the graph expressed with the thick 
vw - - , > 1 - - ^ * ' ' ose t§_m. v -f j i U i <- 'i M s ,' <-o it 

inputs into power amplifier by setting up by making output voltage from the temperature 
compensation circuit of this operation gestait Into bias voltage, the same effectiveness as the 
1st operation gestait is acquired, and the power efficiency of power amplifier can be raised. 
Moreover, since the resistance R3 and R4 in the tv.r „v = ^ < to* 1 r ^ 

operation gestaii m the re ance R5 and R8 in the U erature or p« 1 rtiot cult sf the 
2nd operation gestait are reducible with this operation gestait, it is effective in the 
miniaturization of a temperature-compensation circuit 

[0046] The 1st operation gestait of <operation gestait of ** 4th> this Invention is explained with 
reference to a drawing. D ng he circu g a >wing 

1 S! > D _- st t t. In addition, in the temperature- 

compe jatio c jit of d g 6 , aboul te san • ip< it as the temperature- 
compensation circuit of drawinsJ - the seme sign is attached and the detailed explanation is 
omitted, 

[0047] Unlike the temperature-compensation circuit of drawing 5 . resistance R I and R2 is 
deleted and the temperature-compensation circuit of drawl; g b has a i operational amphher 1, 
thermistors 2 and 3. and resistance R8 and R6. That Is, while the connection node of the end of 
a thermistor 2 and the end of resistance R5 is grounded, the connection node of the other end 
of a thermistor 2 and the other end of resistance R5 is connected to the inversed input terminal 
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of an operations! amplifier 1 . Moreover, while the connection node of the end of a thermistor 3 

and the end of resistance R8 is co - r put term rai of an operational 

amplifier !, the connection node of the other end of a thermistor 3 and the other end of 

rs s to ice R8 s c ■ r acted to the output te z-pe u ifler 1. 

[0048] Thus, in the temperature-compensation circuit constituted, the resistance of resistance 

v.e ,v ~ :e tors id 3 a e , 3 i t e t 

voitage may become the temperature characteristic like a graph expressed with the thick wire of 
h- 4 lf<e the 2nd operation gestait in the range of -20-85 degrees 0 which is the operating 
temperature of power amplifier. Thus, when it inputs into power amplifier by setting up by making 
output voitage from the temperature compensation circuit of this operation gestait into bias 
voltage, the same effectiveness as the 2nd operation gestait is acquired, and the power 
efficiency of power amplifier can be raised. Moreover, since the resistance R1 and R2. in the 
temperature-compensation circuit of the 2nd operation gestait is reducible With this operation 
gestait it is effective in the miniaturization of a temperature-compensation circuit. 
[0049] the 1- of which < equipped with temperature-compensation circuit of this invention 
communication terminal) **** was dona — the communication terminal equipped with the 
temperature-compensation circuit in either of the 4th operation gestait is explained below with 
reference to a drawing, drawing 7 — the 1- it is the block diagram showing the internal 
configuration of the tr ansmitting part of the communication terminal equipped with the 
temperature compensation circuit in either of the 4th operation gestait. 
[0050] The digital disposal circuit 10 which the communicator e ^ s -> > y in drawing.? 
encodes the data for transmitting, performs data processing, and generates a sending signal, The 
modulator 1 i which modulates the sending signal generated by the digital disposal circuit 10, and 
the oscillator 12 which gives an oscillation signal to a modulator 11, The driver amplifier 13 which 
amplifies the sending signal modulated with the modulator 11, The power amplifier 14 which 
performs power amplification further to the sending signal amplified with the driver amplifier 13, It 
has the temperature , s t-^e bias voltage to the amplifier In 

power amplifier 14, the transceiver change-over switch 18 which switches transmission and 
reception, and the antenna 17 which transmits the sending signal by which power amplification 
was carried out with power amplifier 14 through the transceiver change-over switch 18, 
[0051] in the communication terminal of such a configuration, first, after data processing of the 
data is carried out in a digital disposal circuit. 10, a sending signal Is generated by encoding; 
according to the sign method for transmission, if this sending signal is given to a modulator 11, In 
a m< ha 1 1 a •■ < - c mo - -w , > . > i u t 

modulation frequency sent out from an oscillator 1 2. First, the modulated sending signal is 
further amplified In power amplifier 14, after being amplified In the driver amplifier 13, 
[0052] power amplifier 14 — above-mentioned the 1- the bias voltage to the base of the 
amplifier which it had In power amplifier 14 is controlled by the temperature compensation circuit 
15 explained in the 4th operation gestait. Therefore, power amplifier 14 can operate at high 
effectiveness, preventing the fall of the linearity and gain In a -20-85 degree C operational 
temperature range. The sending signal amplified with power amplifier 14 is transmitted from an 
antenna 17 through the transceiver change-over switch 18. 

[0053] Many consumed electric currents by which this power amplifier 14 is consumed when 

ie if e communication te 1 pled. II c 

bias voita of po amplif 14 contrails y the temp t ompei t i circuit 15 to 
be efficient in near a room temperature and to operate, the consumed electric current of a 
communication terminal can be reduced. Therefore, when a communication terminal is used as 
pocket mold telephone, the standby time and duration of a call can be lengthened, and a time 
amount improvement can be aimed at. 
[0054] 

[Effect of the Invention] According to this invention, it is possible to control the bias voltage of 
the power amplifier according to this temperature characteristic by the temperature 
compensation circuit to power amplifier with the te: r^'eti re rhsracte st c 
Therefore, in the appointed operational temperature range, efficient magnification actuation can 
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be performed for power amplifier. Thus, since actuation can be mads efficient and possible, the 
power consumption in power amplifier can be reduced. 



[Translation done ] 
* NOTICES * 

JPO and INPIT are net responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

snowing the basic configuration of the temperature- 
compensation circuit of this invention. 

[Drawing 2] The graph which shows the count result of the temperature dependence of the 
output voltage by the temperature-compensation circuit of this invention. 
[Drawing, 3] The circuit diagram showing the configuration of the temperature-compensation 
circuit of the 1 st operation gestalt 

[Drawing 4] The graph which shows the actual measurement of the temperature dependence of 
the bias voltage given to power amplifier, and the temperature dependence of the cutout voltage 
by the temperature-compensation circuit of this Invention, 

; the co if guration of the temperature-compensation 

circuit of the 2nd operation gestalt. 

[Drawing 8] The circuit d gran %h wing the configuration of the temperature-compensation 
circuit of the 4th operation gestalt. 

show ng thv, nteroal configuration of the transmitting part of the 
* r m - ■; < a' of ti I i 

. > c - -! j o o f roc ; o.» a amplifier by which temperature compensation was carried 
out using the bipolar transistor. 

Drawing N he t - diagram s owing the configuration of the conventional temperature™ 
compensation circuit. 
[Description of Notations] 
1,100 Operational amplifier 
2 3,101 Thermistor 
R1-R8, Ra, Rb, Rx Resistance 

10 Data-Processing Circuit 

11 Modulator 

12 Oscillator 

13 Driver Amplifier 

1 4 Power Amplifier 

15 Temperature-Compensation Circuit 
18 Transceiver Change-over Switch 
1? Antenna 
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[Translation done.] 
* NOTICES * 

JPG and fNPII are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 

3, !n the drawings, any words are not translated 
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